
DOCUMENT RESUME

ED 097 214 SE 018 221

TITLE Geology and Our Environment. Environaental Education
Curriculum. Revised.

INSTITUTION Topeka Public Schools, Kans.
SPONS AGENCY Bureau of Elementary and Secondary Education

(DREV/OE), Washington, D.C.
PUB DATE Jun 74
NOTE 68p.; Best copy available; Occasional marginal

legibility

!DRS PRICE MF-$0.75 RC-$3.15 PLUS POSTAGE
DESCRIPTORS Conservation Education; *Curriculum Guides; *Earth

Science; *Environsental Education; *Geology;
Instruction; Instructional Materials; Natural
Resources; *Secondary School Science; Soil Science

IDENTIFIERS Elementary Secondary Education Act Title III; ESEA
Title III

ABSTRACT
Rocks, and the soil formed from rock, play a major
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Geology and Our Environment

Porewore

Rocks, and the soil formed from rock, play a major role in determining the
quality of life for both city and rural citizens. Depth to bed rock, topography,
and soil type all help determine the crops to be grown, or the type of housing
which can be constructed. 'In addition, rocks may sunply fuel, building materials,
and the infornation needed to help van interpret the geologic history of the area.

This oeule will expose students to some of the concepts which can help them
purchase homes, understand the ideals behind zoning decisions, and pursue fossil
hurting as a hobby or an academic pursuit.

The roeule focuses on four broad topics:

1) !That forces have shaped the hills and formed the soils in
our county?

2) 'That are the fossils found near Topeka?
3) 7o1.1 do the rocks and fossils of Kansas vary across the state?
4) rot? does oeology affect the city dweller's life?

These tcpics are developed with class and individual activities, film, papers,
and a trip to Calhoun fluffs. The achievement of the stated goals is guided with
behavioral objectives, teacher suggestions, ane questions to the students with
each activity, filr, and paper. The aelievenent is measured with carefully
written and evaluated testa based on the behavioral objectives.

Robert 7. King

Secondary Program Specialist
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neology and Our Euvironment

Module Goals! The module seeks to reinforce and expand knowledge in the
following areas;

1) What forces have shaped the hills and formed the soils in
our county?

2) What fossils are found near Topeka, and how do you find them?

3) How do rocks and fossils of Kansas vary across the state?

4) How does geology affect the city dueller's life?

USE OF TEACHIiIG NATERIALS

The suggested time line for this module is provided to allot/ easier planning.

The "Ttodule Materials List'' indicates the supplies you need to obtain to teach
tae module.

Film descriptions describe suggested and optional films and filmstrips.

A brief summary of the development and use of the behavioral objectives proceeds
the list of behavioral objective3 which indicate the concepts and abilities that
most of your class should gain from studying this module.

The posttest for this module is included with the correct answers circled. This
allows you to see the types of questions keyed to the behavioral objectives.
Please do not teach the questions, but use the behavioral objectives. Many
objectives concern concepts which require interpretation and extrapolation.
Teaching the test questions requires only rote memorization. Student pre and
posttest results are reported using this form.

The rest of this manual contains the papers available in the student manual.
Following each one of the student papers, you will find sheets of green paper.
These pages contain: 1) behavioral objectives tied to the paper; 2) suggestions
for presenting the pavers; and 3) answers to the student self-test questions.
Particular attention should be given to the film material before presenting the
film.
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SUGGESTED ME LIM roR MODULE ACTIVITIES

The time line below is written in the ideal sequence of events with the average
time required for teaching each activity indicated in parentheses. The times, of
course, will vary from class to class. The day, or days, planned for each
activity may be noted in the blank spaces to the left of each paper to be used.

pay Before the Field Trip

Arrange the field trip date with the project staff, and obtain
the student pretests. Obtain approval for the field trip dates
from the building prinapal (use Paper 11-2). Invite him to
visit the field trip.

30 min. 1.

55 min. 2.

55 min. 3,

55 min. 4.

55 min. 5.

t

70 min. 6.

10 min. 7.

45 rtin. 8.

3 hours 9.

30 min. 10.

30 min. 11.

Schedule the film "Earth Science: Parade of Ancient, I

Life" for day 2. Duplicate copies of E-3.

Hand out student books, rc 41, and discuss the "Introduction,"
Paper A. Send home parental permission sheets.

Obtain a 16mm projector.

Read Paper B, "Ancient Life" and view the film, "Earth
Science: Parade of Ancient Life."

Rlad Paper C, "Geology of Kansas."

Read and discuss Paper D, "Calhoun Bluffs - A General
Description."

Read and discuss Paper E, "Fosnils - Uhat 'lade Them.' Have
a short drill on identification of the larger fossils.

Call the Environmental Education Office (357-0351, Ext. 28)
to confirm arrangements for the substitute, the tines of
departure and number of students participating.

Remind students to return parental permission slips and
notify other teachers of the field trip. Duplicate F-768.

Raad and discuss Paper F, 'Geological Description of
Calhoun Bluffs." Use the transparencies in Appendix B
to develop the concept of correlation of rock layers.

Give students the appropriate set of field trip rules and
regulations, as contained on Page 11-4. Prepare your lesson
plans for the substitute.

Read and discuss Paper G, "Does Geology Affect Us?"

Field trip - 3 hours. Give the substitute her instructions.
Bring student permission slips on the trip with you.

Review the field trip and module objectives using the
behavioral objectives (pages 7-9).

Giv" the post-module test. Fill out the unit evaluation
f 1, and return the tests and f "rms to the project office.
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Module Materials List

The following list contains the materials which you could use to teach this module.
The materials are organized in the sequence of use.

1. Teacher's Guide to the ilodule.

2. One "Geology and Our Environment" student booklet per student.

3. Three "Requests to the Principal for Field Trip" forms per trip.
(Duplicate page E-2)

4. One 'Parental Permission" sheet per student and 10 extra copies/class.
(Duplicate page H-3)

5. One worksheet per student for Paper F, "A Geological Description of
Calhoun Bluffs." (Duplicate pages F-7 and F-8)

6. One field trip worksheet per student. (Duplicate pages H-5, H-6)

7. Three correlation transparencies for use wit4 Paper F, and an overhead
projector.

8. Clipboards for the field trip will be supplied by the Outdoor-Environmental
Education Project upon request..

9. Post-module teacher evaluation packet (to be returned).

10. Post-module tests and answer sheets.

11. Post-module test results.

Audio-Visual Supplies Needed

Only the film below is recommended for this module. This film may be obtained
from the Topeka Public Schools Audio-Visual Department.

Earth Science: Parade of Ancient Life - color, 14 min. University of Indiana

Examines the evidence concerning the origin and development of living forms,
providing a general framework for fossil study and for the appreciation of earth
history and paleontology as fields of investigation. Film shows specimens,
reconstructions, and dioramas representing typical life forms in Paleozoic,
Mesozoic, and Cenozoic eras. Surveys the evidence for organic evolution and
changes In climate and landforms. Shays the relationship of ancient life to
our present-day natural resources.
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A Word About Behavioral Objectives

The goals of this module nre defined through the use of behavioral objectives.
The behavioral objectives establish a predetermined goal toward which learning
is to be directed and by which attainment may be measured. This unit is intended
to develop student chances in both the cognitive (knowledge) and the affective
(attitude) domains. The behavioral objectives for this unit contain these basic
parts:

1) The concept, or skill being evaluated.
2) The method by which the evaluation will occur (multiple-choice).
3) The expected criterion (percent of students who should'correctly respond).
4) The Bloom's taxonomy level at which the concept will be tested.
5) The audience (participating students).
6) The expected behavior (selecting the best answer).

The present trend in education is toward stricter educational accountability.
Behavioral objectives help define some of the desired outcomes for which education
can be accountable.

Student learning is not all at the sane level. For example, direct recall of a
fact requires fewer mental manipulations than applying a concept to a new situation.
One system for indicating the level of difficulty of a desired response is through
the use of Bloom's taxonomy. The higher the Bloom's number assigned to an objective,
the higher the level of desired competence with a particular concept. Following

are descriptions of Bloom's levels assigned to each objective.

Knowledge Level

1.12 Knowledge of
1.21 7:nowledge of

1.22 Knowledge of
1.23 v.nowledge of

1.24 Knowledge of
1.25 Knowledge of
1.30 Knowledge of
1.31 Knowledge of
1.32 Knowledge of

Cognitive Objectives

Specific Facts
Convention
Trends and Sequences
Classifications and Categories
Criteria
Methodology
Universals and Abstractions in
Principles and Generalizations
Theories and Structures

1.0 Receiving Level

Intellectual Level (Cognitive)

2.10 Translation
2.21 Interpretation
2.30 Extrapolation
3.00 Application
4.10 Analysis of Elements
4.21 Analysis of Relationships

a field

Affective Objectives

1.1 Awareness
1.2 Willingness to Receive
1.3 Controlled or Selected Attention

2.0 Responding Level

2.1 Acquiescence in Itesponding

2.2 Willingness to Respond
2.3 Satisfaction in Response

3.0 Valuing Level

3.1 Acceptance of Value
3.2 Preference for a Value
3.3 Commitment

4.0 Organization Level

4.1 Conceptualization of
a Value

4.2 Organization of a
Value System
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Affective Objectives
(Continued)

The following behavioral objectives are intended to give teachers direction during
the teaching of this unit. The beLavioral objectives define only key concepts
basic to the entire unit. They do not define all the learning experiences that
will occur. The objectives will be revised as more student data becomes available.
This data will provide the necessary information to calculate realistic criterion
levels.

Please teach with the objectives, not the test questions, in mind. For the knowl-
edge level objectives, students are expected to know specific things. However,
for the intellectual level objectives, students are expected to take knowledge,
apply it to an unfamiliar situation, and determine the best answer. Teaching the
test question turns a level 2, 3, or 4 test question into a level 1, or knowledge
level question.
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1 Attitude questions are answered completely and 2.2a all
truthfully (as measured by a and b below).

a) Ninety percent of all students will respond
to each opinion question.

b) No more than 10 percent of the students
will use patterned responses to unit
evaluation questions.

2. 45 Environmental Education Project Nodules are
worth studying. *Posttest question only.

3 29 All schools should teach more about the ways
the environment affects people and people
affect the environment.

4 it. Select the areas of.Kansas with the oldest
and youngest rock layers near the surface.

5 15 Select the area of Kansas most likely to
offer dinosaur fossils in rock layers
near the surface.

6 19 Select the areas of Kansas most likely
to contain coal in rock layers near the
surface.

7 20 Indicate that fewer than one out of every
1000 animals which die will become a
fossil.

8 21 Given four sketches of rock layers
depicting anticlines, synclines, flat
layers, and eroded anticlines, select the
sketch of the area most likely to yield
large quantities of oil.

9 22 Select tha area of Kansas with the greatest
contrasts in physiography.

10 18 Select the most probable effect of mountain
building on the surrounding land.

11 7 Indicate that more material is now being
lost through erosion than is gained through
deposition in Kansas.

3.2a 702

3.2a 10%

1.22c 402

1.22c 202

1.22c 20%

1.30c 205

2.20c 20%

1.22c 20%

1.31c 20%

1.22c 20%

B,C,11

B,H

B,E,F,G,H

B,E,H

C,11

C,H

C,H

D,G,H
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24 25, Given a set of four descriptions of the upper 1.24c 20% G,H
& 26 10 feet of soil and rock, students shall be
25 able to pick the condition most likely to

cause two specific problems with home
construction.

26 13 Given a sketch of rock layers on one side of 2.10c 15% H
a slump, select the best explanation of the
cause.

27- 1-3 Identify labled specimens of limestone, 1.12c 30% H
29 shale, and echinoid fossils.
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The following pages indicate how your clans (es) responded to the pre and post-
module tests. The following code is used throw. 'pout the teat.

A - Percentage of students responding correctly on the pre-module test.

B Percentage of students responding correctly on the post-module test.

C - Percent growth expected between pre and post-nodule tests.

n - Phi score for the test item. This score shows the quality of the test
questions. Phi scores below 25 indicate either a pooi test item or a
topic that was not taught well in the unit. Phi scores above 40 indi-
cate a very good test item which was well taught.

The opinion questions have two scores listed for each teat result. "+" scores
indicate the percentage of students agreeing with the statement and '-" scores
indicate those disagreeing. The students with no opinion make up the remaininp
and unreported percentage.

The correct answers are circled.

30Z
C C

A

30%

C C

A n

30%

1. -- 3. 71camine the labeled specimens and identify them using the
names in the lists below

1) QDLimestone; hematite; C) Shale,, D) Quartzite

2) A) Brachiopod:QN:chinoid: C) Crinoid: D) Pelecypod

3) A) Sandstone: D) Limestone, C) Basalt; 0) Shale

4. Mich situation probably led to the formation of the limestone
in Calhoun Bluffs?

0 A deep sea covered the area for many years.
A B I) A shallow swamp with rich plant life covered the area.

C) nunning rivers laid down limestone from the Rockies.
D) A deep lake evaporated over this area, leaving lime deposits.

5. ilhich statement is true about rock that is 51 - 100 million
years old in this area of Kansas?

A) It is covered by the Pennsylvanian rock, so we cannot see it.
A I3 1.3) It contains the limestone seen in Calhoun Bluffs.

0) It wag eroded away and no longer exists in this part of
209 Kansas.

D) It was brought down by the Kansas ?lacier.
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6. Red quartzite boulders are:
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A) retamorpllic limestone.

075 Brought to Kansas by glaciers.
C) Created by volcanic activity near Nanhattan.

307 D) Brought to Shawnee County by streams fron Western Kansas.

7. Which of the statements below is correct?

Page 10

A) Rock is now being formed faster than it is eroded in Kansas.
A B) Rock is now being formed at the sane rate that it is eroding

in Kansas.
20Z 05) ace: is now being formed slower than it is eroding in Kansas.

Geologists lad: the data needed to answer this question.

A

40%

A

Examine the sketch below then answer questions 3 - 10. Each
letter could be used more than once.

40%

C D

3. Uhich layer of rock is limestone?

A

. Mich layer is shale?

B C

B

10. Which layer would make the best building material?
A

A
20%

C C

C
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11. Which of the following animals left this fossil?

A) Brachiopods (11)) Crinoids C) Ectoprocts D) Corals

Page 11

12. Select the correct statement about rocks near the surface of
different parts of Kansas.

61) Eastern Kansas rocks are older than Western Kansas rocks.
A B Western Kansas rocks are older than Eastern Kansas rocks.

C) Rocks in all parts of the state are about the same a'e.
11% I)) Rocks in the southwest corner of Kansas are the oldest rocks.
C D

13. Examine the sketch below, and choose the best explanation for
the difference between its right and left sides.

A) Erosion has lowered the rocks on the left.
A B (PT) erosion has cut layers from below the rocks on the left.

C) Zocks were deposited into an old river valley on the left.
isn n) The delta's e.lge was to the right, so rocks were built hi^her.
C D

A

20%

A B

20%

14. Which of the followinft animals are very tiny and collect food
with wavint! tentacles? Its colonies leave fossils with
this pattern:

A) Brachiopods 0) Ectoprocts C) Fusulinids U) Gastropods

15. On the Kansas nap below, what area includes the counties where
you would be most likely to find dinosaur fossils?

k@) c D

16. Which of these environments will lelp form shale?

A) Deep ocean water.
A B B) Shallow ocean water.

Ilud flats in deltas.
25% River bottoms and shallow lakes.
C
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17. !'halt Toaterial left by glaciers in Shawnee County provides the g
greatest income for citizens of the county?

A) Gem stones
A B (EY) Scil

C) Quartzite
20% D) Sand and gravel

lel. If half of Kansas was pushed up into the air about 4,000 feet,
what would probably happen to assouri and Oklahoma?

A) They would have volcanoes erupt.
A T B) They would be lifted along with Kansas.

4pj, They would soon receive rocks and sand from erosion of Kansas.
20% '.)) They 'fould experience no particular change.
C D

A

207

19. Mich of the areas marked on the Eansas nap below are most
likely to contain coal layers near the surface?

. 20. If 1,000 animals died today in Kansas, how many would probably

become fossils?

A) 100 or more
A B B) 10-99

C) 1-9
20% ictI) Probably none of the animals would.becom fossils.
C D

A

20%

A

20%

21. If the dark layer of rocks contained oil, which one of the rock
arrangements would yield the most oil at the spot indicated by
the arrows?

22. On thm men below, select the area of Kansas with the greatest

contrasts in hills, valleys, and scenery.

4.

B

.....41111111111

14141,



Module: 2

A B

30%
C D

A B

20%

C D
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23. Which of th3 p1ctures below is of a brachiopod?

C

A

Page 13

24. Examine the four cross sections below, and select the oldest
and youngest rock layers. Rock layers of the same type are
numbered the same.

A) 1 youngest
12 oldest

Va.41110

1

r.

7

9

2

10

13 as youngest

6 oldest

13

8

1

7

111111.16

9

2

C) 9

10 as

youngest D) 3 youngest
oldest 2 = oldest

9

2 3

3 5

5 14

14 12

12 6
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A

C 1)
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Use the four descriptions below to answer questions 25 and 26.

A. A thick layer (30 feet +) of silt and glacial debris covers
limestone rock.

B. A thin broken layer of sandstone covers a thick (30 + feet)
layer of shale.

C. A thin layer of shale and soil covers a thick layer of
limestone.

D. A thin layer of soil covers a thick layer of stream deposits.

25. Aich of the conditions above will be certain to be very
expensive for hone building and laying sewage systeus?

A B iC,.D

20. '!hick of the conditions above will require a reinforced
basement and will not allow most septic systems to work well?

A 10 C
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Your answers to questions 27-1:r; will help us deteriline what you think of the
rodule in reneral. Please use this key

A Yes (or I ar,ree) P In not sure C :To (or I disagree)

27. I think we had to FT throur,h this nodule too fast. .ABC
+B-

21. I think our class discussions were interesting and
+B- informative. A B C

?9. Schools should teach more about the ways the environ-
+B- pent affects our lives. A B C

30. teacher helped answer moat of my questions about
+n- ideas presented in this nodule. A E C

31. I thinle we used the self-test questions in a way that
+r- helped me learn and think. A B C

32. ',7e discussed the films in a way that helped each
+E- of us learn and think. A B C

33. I think ry teacher enjoyed teaching this module. A 13 C
+B-

34. I think most other students enjoyed studyim this
+B- nodule. A B C

35. :lost of the necessary papers and supplies were ready
+B- when we needed then. A B C

36. I think that most of the questions asked by this
+E- test were fair. A B C

37. I think the papers in this module contain useful and
+3- interesting information. A B C

33. I think the papers in the nodule could be easily read. A B C
+B-

39. I think the ideas covered in this module fit to'ether
+II- pretty well. A B C

40. The filps used in the module were interesting and useful.A B C
+D-

41. I enjoyed takin7, the trip, and I learned a lot. A B C
+B-

42. The trip leaders did a good job helping me learn on
+11- the trip. A B C

43. I discussed sone of the thins in this module with my
+B- family or friends. A B C

44. I thing: the activities and exercises in this module
+B- were interesting and useful. A B C

45. Overall, I think this module was well worth the time we
+B- spent studying it in class. A D C

46. I would like to study other modules developed by the
+E- Environmental Education Project. A B C
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The Topeka Public and Parochial Schools
Unified school District No. 501

Environmental Education Demonstration Project

UTRODUCTION

Paper A.
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The rnvironmental Education Project was created by the Topeka School System to
help you learn about your environment. The project develops and tests materials
for classroom and field' trip activities. This module is about eeolory. You will
study hou the rocks beneath you were formed, and ho;7 their presence affects your
life today.

The module discusses four main questions:

1) !That forces have shaped the hills and formed the soils in
ciaee County?

2) 'lint are the fossils found near Topeka, and what environment
was needed to nroduce then?

3) r.ou do the rocks and fossils of 1:ansas vary a.aoss the state?
4) row does reoloey affect the life of a city dweller?

Follouir.e. your stuCy of this module, your class will investigate the rocks found
at Calhoun Bluffs, a large cliff northeast of Topeka on Highway 24.

The Environmental Education Project will use test results to determine what you
learned frog.: the nodule and what you think about different parts of it. You will
be riven tests over the ,-todule before and after you study it. The tests will be
used to determine what changes should be made in the paterial. Whether or not the
teacher 'races you usin these test results is a decision to be made by your
teacher. Test nuestiona will be drawn from student self-test questions with each
paper and the field trip.

All of your answers to the factual test questions will be reported to your teacher
for use in eradine. The test will also contain a set of questions about your
opinions. Your answers to these euestions will he used by the Environmental
Education staff to improve the material you are studying.
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Green pages in the teacher's material usually will contain three sections:

1) Topics and Concepts' - lists the ideas from the student papers and exercises
that will be on the final test. The numbers of the topics correspond with the
behavioral objectives listed in the front portion of this module.

2) 'Teacher Suggestions' - provides background materlal and suggestions for pre-
senting the paper or exercise.

3) Answers to Student Self-Test Ouestions- - provides answers and follow -up
material to help in a discussion and review of the self-test.

This introductory paper is concerned uith the following three attitudes. They will
be nurtures' throughout the next tro creeks as the students work with this nodule.

TOPICS AID CO14CEPTS =TED

1) students should read each opinion question on the final test and try to respond
truthfully.

2) Upon corpletion of this nodule, students should indicate a desire to study
other modules developed by the Environmental Education Project.

3) Upon completion of this moeule, students should indicate a desire to study
nore material about can's relationship to his environment.

TEACHER SUGGESTIOAS

Please bring out three points during the introduction:

1) This rodule is about geology, which plays a very large, 1-ut often unseen,
role in everyone's life.

2) The project is very interested in student and teacher opinions, criticisms, and
corpliiients. 'le get these comments during the field trip, frog: teachers,
verbal and 'written conments, and from opinion questions on the student test.
Please encourage students to react to the material being presented. Pass their
reactions and yours on to us.

3) You should make it clear if students will be graded using the factual part of
the posttest. The tests are fair, and are strictly based on the behavioral
objectives included in this module. If the students understand each paper's
student self-test questions and the field trip material, they should do very
well on the posttest.
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Ancient Life

Geologists divide history into large of time. called periods. Several
periods are then grouped together t4: felm eras. The film Earrh Science: Parade
of Ancient Life reviews how animal arid plow- life has chanecd during the three
most recent erne. As you watch the Lila, try to identify kinds of animal and
plant fossils you wonld expect to find ia different areas of Kansas.

In Kansas, the rocks near the state's surface reesent only six different per-
iods in three eras. Rocks formed during other periods either eroded years ago
or are felted deep beneath the state's surface. The map below shows the periods
when the surface layers of rocks were formed. The chart below the map shows
when each period was to existence.
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Figure 1. Surface VA. Lar:4 of Kansas (note: thin quaternary layers of soil
and river deposits vet show's on thin. map.)...

Era

i.:#1nozoic

Mesozoic

Paleozoic

Period

Quaternary
Tertiary

Cretaceous

Permian

Pennsylvanian
Mississippian

Approximate Time
of Deposition

Now - 1 million years
1 -70 million years

70 -1.35 million years

225-270 million years
270-330 million years
330-350 million years

I 4 a I 1.1

Table 1. Ages of Rock Surface Layers of Kansas
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View the film, and answer the questions below.

Student Self Test

1) Mich county in Kansas has the oldest surface rocks?

2) Shawnee County has a thin layer of Quaternary slacial deposits which lie
over thick rock layers of another period. According to the map, how old are
those thick rock layers?

3) 'Equus" means "horse.' Uhere in Kansas would you expect to find horse
fossils? These fossils were formed during what period?

4) Describe the plants and animals that were alive when the Pennsylvanian
rocks were being deposited.

5) Uhere would you expect to find coal in Kansas?

6) Describe the plants and animals that were
were being deposited.

7) Describe the plants and animals that were
Quaternary rocks were being deposited.

8) If 1000 animals died in Kansas this year,
fossils?

alive when the Cretaceous rocks

alive 'hen the Tertiary and

how many would you expect to become
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4. Given a map of Kansas divided into five sections, students shall be able
to'select the sections offering the oldest and youngest surface layers
of rock.

5. Given the map described above, students shall be able to select the
section most likely to contain dinosaur tonsils is the surface layers
of rock,

6. Given the crap described above, students shall be able to select the
sections most likely to contain coal.

7. Students shall indicate that leas than one out of every 1000 animals
which die becomes a fossil.

Teacher Suggestions

Before showing the film, have students read Paper B and discuss the ages and
locations of the various rock layers in Kansas. Student Self Test questions 1,
2, and 3 could be answered at this tine. Should students ask where the Jurassic
and Triassic (135-270 million years ago) rocks have gone, point out that they
are thin layers of sandstone and shale which have largely eroded and seldom make
an appearance between the Permian and Cretaceous deposits.

Ber.in showing the film Earth Science: Farads of Ancient Life, and allow it to
run until the following chart for Trilobites first appears. S/22, the film and
ask the review questions below.

Trilobites

Th film mentions that most fossils are found in sedimentary rocks. Why
ar ossils locateci in them?

Answer. Sedimentary rocks are formed from sand, mud, or dead bodies of millions
of small animals and plants. Fossils may be fori when an organism, or parts
of an or7snism are buried in the sediments.

Turn on the projector, but use the 'still' knob to hold the chart of the Trilo-
bite population on the screen. Explain that the nunter of animals is based on
estimates nade from the number of fossils discovered in rocks of the various
periods.

Ask the question: Vould you find more Trilobites in the early or late
Paleozoic rocks?"

Answer: Early Paleozoic
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Ask the question: Would you expect to find large numbers of Trilobites in
upper Pennsylvanian rock layers?

Answer:

Before proceeding with the show, point out that the rocks around Topeka were
deposited during the Pennsylvanian Period. The fossils which will be shown
for the rest of the Paleozoic Era can be found in limestone around Topeka.

J3T2; Running the film in reverse momentarily before continuing through the
film will enable students to pick up the thrust of the film when it was
stopped.

Stop the file when it begins to introduce the 7:esozoic Era using the time line
beginninr 240 years ago and ending. 70 million years ago.

Ask the students these questions:

1. Eow did the inds of animals with backbones change curing the Paleozoic Era?

Answer: Fish developed. Some of these fish developed lungs and primitive legs.
From these fish, anphibians developed. At the end of the era, many fish,
lung fish, and amphibians were living.

2. how did plant life change during this era?

Answer: Primitive algae developed into more complex seaweed.. Sone of this sea-
weed developed the abLlity to live along the water's edge where they were
alternately covered by water and air. Sore of these plants developed into the
dense evera.reen swamps which made wrist of the coal and oil we use today. In
Kansas, coal seams are common only in the Pennsylvanian rocks which were
formed by a large ocean which alternately retreated to expose vast mud flats
and swamps, then advanced to bury the swamps with deposits which eventually
became limestone.

3. now did plants of the Paleozoic Era influence the lives we lead toddy?

Answer. Coal, oil, and natural gas are all created. from dead plant bodies from
the Paleozoic Era.

Before proceeding, have students answer Student Self Test questions 4 and 5.

Stop the film after reaching the introduction to the Cenozoic Era. Ask these
questions at this point:

1. Eow did backboned onimals change during the Mesozoic Era?

Answer. Some amphibians developed into reptiles. Sone reptiles developed into
primitive birds and mammals. At the conclusion of this era, fish, amphibians,
reptiles, mammals, and birds were all comm.

2. What types of reptiles lived during the Mesozoic Ira?

Answer! ninosaurs lived on land and in the water. lame reptiles could fly.
In addition, reptiles like those living today lived at this time. These
included snakes, turtles, and crocodiles.
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Answer: The ever ?reens were largely replaced by flowering plants by the end of the
tesozoic.

Before proceeding, have students answer questions 5 and 7.

Finish the fil!kt, then use this question to review the Cenozoic Lra.

1. What chances. occurred in blckboned animals during the Cenozoic Era?

Answer! lost reptiles disappeared, modern birds and mammals appeared, and man
apneared very late in the era. Altholmh the film did not mention this, most
modern bony fish first appeared during the Cenozoic.

Answeri - Student Self Test Questions

Q-1. Uhich county in Kansas has the oldest surface rocks?

A. Cherokee (S. E. corner)

C -2. Shawnee County has a thin layer of Quaternary glacial deposit lying over
thick rock layers of another period. According to the map, how old are
those thick rock layers?

A. The layers are Pennsylvanian rocks, 27C -330 million years old.

Q-3. 'Equus' lizans 'horse.- !Mere in Kansas would you expect to find horse
fossils? These fossils were formed during what period?

A. The Emig Ws' are in central tansas in acPherson and Earvey Counties.
The dotted pattern used to indicate the area is that used for the Quater-
nary sand dune area, so the fossi"s are less than one million years old.

0-4. Describe the plants and animals that were aliVe when the Pennsylvanian
rocks were being deposited.

A. In the oceans, many species of fish,
wide variety of algae were present.
species of insects, slugs, and other

coral, brachiopods, protozoa, and a
Dense evergreen forests with nany
primitive animals existed on land.

Q-5. Mere would you expect to find coal in Yansas?

A. You would predict coal in the Assissippian, Pennsylvanian, and Permian
rocks since much of the world's coal was formed durinr, the Paleozoic Era.
These rods occupy the upper layers of the eastern third of Kansas.

In fact, only the Pennsylvanian layers have large deposits of coal. The
lississippian Period left mostly a cherty litiestone with some beds of zinc
and lead and salt. During the Permian Period, a portion of the ocean which
covered :tansas was cut off and left behind thick layers of evaporites, lime-
stone, and red sandstone, but very little coal.

(1-6. Describe the plants and animals that were alive when the Cretaceous rocks
were being deposited.
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Q-6. Describe the plants and animals that were alive when the Cretaceous rocks
were being deposited.

A. During the Cretaceous Period, dinosaurs became the dorinant land animals,
but primitive birds and mammals were appearing and beginning to provide
competition near the conclusion of the period. Evergreens were being re-

placed by flowering deciduous plants, and a wide variety of wild life com-
munities were taking form.

0-7. Where in Kansas would you expect to find dinosaur fossils?

A. Dinosaur fossils would be expected in the north central counties and along
the Smoky Dill River as it extends west .to Wallace County.

Q-S. Describe the plants and animals that were alive when the Tertiary and
luaternary rocks were being deposited.

A. :impala, birds, and flowering plants evolved at a rapid rate during this
period. The first of the grassland planes appeared and were filled with
horses, camels, elephants, bison, and tigers. In the Quaternary Period,
two ice sheets advanced into the upper corner of the state, and about 20,000
years ago, man arrived in the state.

Q-9. If 1,000 animals aied in Kansas this year, how many would you expect to
become fossils?

A. ::one. ?lost animals are eaten or decayed long before layers of sand or
other sediments can exclude enough oxygen to halt decomposition. Only

the very rare animal who was buried by mudslide, thick layers of flood mud,
or volcanic ash would have the remote chance of becoming a fossil in later
years. Scientists estimate that the average animal (worm, insect, horse,
or whatever) has much less than a 1 in 1,000 chance of becoming a fossil.
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Most people are familiar with the stlir,tutaty rocks lying near the surface in
Kansas, for these are seen beside roads, in stream channels, and at construction
sites. However, the rock layers dip downward as you go west in Kansas. Thus,
the rocks at the surface in Shmee County are over 1,000 feet beneath the sur-
face in Saline County, just 100 miles to the west.

Figure 1. Sedimentary Rocks Din Down to the West in Kansas.

In addition to dipping to the west, two other major forces influenced the posi-
tions of the rock layers in Kansas: A) Rock layers have been distorted as anti-
clines have pushed layers upward to be eroded and baiins have sunk to be filled
with sediments. B) The "kocky Mountains began to rise about 75 million years
ago. As they pushed up, rivers carrying rocks, gravel, and sand from the eroding
mountains washed over western Kansas and left behind hundreds of feet of deposits.
These deposits left the great Plains. In addition, all of Kansas eroded, with
the eastern half eroding the most rapidly and losing thousands of feet of rock
layers.

If one had a giant knife and could cut across the middle of the state from the
west to the east, the rock layers would have the shape shown below.
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One thing should be noted- -the cross section above is only seven thousand feet

thick, but is over cwo million feet long. The rock layers are really quite thin

when compared with the total width of the state.
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The shape and position of these underground rock layers strongly influences where

oil will be found. For instance, the sharp bump in the Precambrian rock in Morris

County marks the Nemaha Amticlinc. Thi Anticline extends across Kansas from

Nebraska to Oklahoma. it puSlio.i upward duriug the Pennsylvanian Period, causing

a sharp bend in the Mississippian rocks which contained large quantities of oil.

Since oil moves upward through porous rock layers, it migrated to the top of the

anticline. There, much of the oil bearing rock was eroded before the anticline

was covered by Pennsylvanian deposits. Many oil wells in Kansas are drilled over

the Nemaha Anticline seeking to remove the oil remaining in the Mississippian rucks.

Some wells are successful, others find nc oil because the oil bearing rocks eroded

millions of years ago.

The tilt of the rock layers eneUthe kinds of rocks near the surface also influence

the -.ppearance of the Kansas landscape. Geologists classify Kansas into several

physiographic provinces, or areas of similar hills, valleys, and exposed rock layers.
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The Osage Cuestus in Southeastern Kansas contains a series of east facing cliffs

formed when soft shales of the Pennsylvanian Period erode beneath protective

layers of"hard limestone.

.

Figure 4. Osage Cuesta Cross Section.
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The Glaciated Region of Northeastern Kansas contains rolling hills formed by

erosion of thick layers of soil, pebbles, and boulders left behind by glaciers

which retreated only 20,000 years ago.
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The Flint Hills of east central Kansas contain steep-sided hills covered with flat
caps of cherty linestone.

The !feel Hills are one of the nost beautiful areas of Kansas, with very steep sided
buttes and mesas towerinr above ravines. All of these features are cut from red
sandstones and shales formed during the Permian Period.

The Wellington Area is sililar to the led Hills, but the red shale is softer and
the steep buttes are replaced by medium sized hills.

The Great Bend Prairie is formed from Quaternary sands deposited by the Arkansas
liver, and later blown about by winds. These winds created huge sand dunes. The
hills have not blown much since the dust bowl of the 1930's, so grass and small
trees now cover the rolling sand dunes.

The Inoky Hills feature flat topped mesas and rides with caps of rusty-brown
sandstone and low hills formed of the shale and chalk beds deposited during the
Cretaceous Period.

The High Plains are the very flat plains formed of sands and gravels carried from
the 'rocky Hountains during the Tertiary Period. The flat plains are cut into
broad river valleys and narrow canyons and draws by the infrequent rains of the
area.

Thus, 7ansas contains a variety of landscapes carved from rocks millions of yearn
old. By knowine ages of the rocks, the slope of the surface rocks, and the recent
geologic history of the area, geologists can vedict.the fossils, slopes of hills,
and minerals most likely to be found under each of,the counties in Kansas.

Student Self Test

1) Name one county in Kansas which would need a tunnel over two thousand feet
deep to find a fossil from the Permian Period.

2) Mame one county in Kansas which could not obtain a Permian fossil no natter
how far they tunneled. down. List two possible reasons why no Permian fossils
would be found in this county.

3) Why do geologists seek to locate anticlines, not basins, when they are
drilling for oil?

4) Would you expect to find largefields of very productive corn in Barber
County? Why or why not?

5) In which of the physiographic provinces of Kansas would the hills change shape
the most rapidly during a severe drought? Why?

6) In which of the physlographic provinces of Kansas would builders have the most
trouble predicting the kinds of, roofs they would find when digging trenches
for foundations and sewer lines?

7) Which pair of physiographic provinces in Kansas has been greatly affected by
occurrances in surrounding areas?
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4. Given a wap of Kansas divided into five sections, students shall be able
to select the sections offering the oldest and youngest surface layers of
rocks.

3. Given four sketches of rock layers depicting anticlines, synclines, flat
layers, and eroded anticlines, the sketc% of an area float likely to yield
lar:fe quantities of oil.

Select the area of :aasas .Ath the Iraatest contrasts in physio-rnhy.

10. Students shall be able to select one effect of mountain building on the
surroundino lands.

Teacher Suggestions

In presenting this paper, students may ask questions about the Silurian, Devonian,
Canbrian, Ordovician, and Precambrian rocks. These layers were not discussed
in the previous paper since they do not appear near the surface in tansas. All
but the Precambrian layers consist primarily of limestone, with some layers of
shale, sandstone, and dolomite. All contain some oil, with gas and water found
in the Ordovician rock.

The Precambrian layers contain a mixture of igneous and metamorphic rocks.

Answers - Student Self Test Questions

Q-1. Oame one county in tangelo which would need a tunnel over two thousand feet
:leap to find a fossil from the Permian Period.

A. Wallace County and most other counties in the western tier would have
Permian rocks well over 2,000 feet beneath the surface.

Q-2. Name one county in r.ansaa which.could not obtain a Permian fossil no matter
hov far they tunneled down. List two possible reasons why no Permian fossils
would be found in this county.

A. Franklin, 'demi, and moot other counties in the eastern two tiers would not
contain Pernian fossils because either 1) the Permian rock has completely
eroded or 2) the rock was never deposited.

Q-3. Phy do 7,eoltriats !leek to locate anticlines, not basins, when they are
drilling for oil?

A. Oil tends to mirrate upward in rocks which allow its passage. In an anti-
cline, the oil tiould move up until an impervious layer was reached. In a
basin, the oil would be diffusely spread throwhout the area. (The main
reason for frequent disappointments in drillinr over the Nemaha Anticline
is that the impervious capping layers were penetrated and much of the oil
probably drained into the seas of the Pennsylvanian Period as it migrated up
the anticline.)
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Q-4. Mould you expect to find large fields of very productive corn in Barber
County? Uhy or why not?

A. Ho. The led Hills era in a dry area with extremely rugged terrain of
buttes, mesas, and ravines. Lack of moisture (as indicated by the terrain)
and a lack of areas for large fields of anything are indicated by the des-
cription of the ned Hills.

Q-5. In which of the physiographic provinces of tanaas would the hills change
the most rapidly during a severe drought? TIT?

A. The Great Bend Prairie, with its huge sand dunes now covered with thin lay-
ers of venetation, is the province most susceptible to wind erosion. The
drifts are much more likely to change shape than are the limestone or sand-
stone capped hills characterizing much of the state. The high plains, with
their flat surfaces of water deposited soil, gravel, and sand are susceptible
to severe wind erosion, but whole hills will seldom be created or destroyed.

Q-6. In which of the physiographic provinces of tansas would builders have the
most trouble predicting the kindo of rocks they would find when digging
trenches for foundations and sewer lines?

L. The glacial Region can give builders many suprises. Conglomerate layers
of granite, quartzite, and chert cenented by water deposits may lie near
the surface. Huge boulders of metamorphic and igneous rock nay be buried
under thin (or thick) layers of soil. Thick layers of loess (wind blown
soil) nay fora the hills. All in all, planning major construction projects
always involves a degree of risk in this region.

Q-7. Which pair of physiographic provinces in tansas has been greatly affected
by occurrences in surrounding areas?

A. The High Plains received very large amounts of debris from the Rocky
'Ibuntains as they eroded.
The Glaciated Region was affectee by ice formed as far north as Canada.
The Great Bond Prairie was strongly affected by sand uashine from the rocky
`fountains, over the Great Plains, and into the Arkansas River Valley.
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You have studied the periods when sedimentary rocks were deposited in Kansas, the
general outline of the rock layers underground, and the ways these rocks affect
the appearance of Kansas. This paper will begin a discussion of a specific area
in Kansas, Calhoun Bluffs.

A description of. Calhoun Bluffs should begin with the present day surface that
is easily seen to the north of the Kansas -river and in a few instances a little
south of the !liver. As you go to Perry Dan and Peservoir from Topeka, you pass
throurh some of the nost distinctive land and countryside of any in Kansas.
`Civilized human occupation of this land may perhaps so back only 133 years; but
the history of this land bean long before this. (See attached map, pace 2.)

This land is, of course, as old as*the.earth in one 'ay of looking at it. rut in
the fora that you now observe it in the ford of these rocks, rolling uplands,
and stream eroded valleys, its history started about 300 million years ago.

About this tine (300 million years ago) is when these ro&s were being deposited
along, the edge of n great inland ocean. These deposits built up limestone, shale,
and sandstone. Any rocks deposited from about 275 pillion years ago until the
past 1,000,001 years have been eroded away in this part of Kansas.

The nave of the bluffs cooes from the fact that they were in Calhoun County, Kansas,
which was later changed to Jackson County. Calhoun County was named in honor of
John C. Calhoun. Politicians in early day Kansas, fighting for Topeka to be the
county seat as opposed to Tecumseh and other hopefuls, chanted the northern
boundary of Cliairtoe County from the Kansas river north to include :forth Topeka
and land for several miles north, so that Topeka would be more centrally located.
This was done in October of 1157. This move made the Calhoun Bluffs (which
retained their name after Calhoun County was 'changed to Jackson County) a part
of ShaTmee County.

1.1uch of the topsoil of northeastern Kansas was brought here during the last
million years by glaciers from the north which twice invaded Kansas. The first
glacier to cover any part of Kansas was the lebras%an, which covered only a few
extreme northeastern counties. The second, the Kansas glacier, covered more ter-
ritory, extendirT as far south ns the northern parts of Shawnee, Douglas, and
Johnson Counties and as far west as itarshall and Pottavatomie County. Altogether,
it touched or covered thirteen counties of northeastern Kansas.

This glacier creaf-ed much of our valuable topsoil as it melted, dropped its load
of rocks and soil, ard retreated northward. The deposited material was left as it
fell with large rocks ripht alon'aide small pebbles. It is called unconsolidated
Kansas till. In this till are found rock sizes from boulders to clay, sand,
pebbles, and gravel. Red Quartzite boulders are a prominent feature of the land-
',ape and these arc easily recognized.

This rlacial till, since the retreat of the last glacier some ten or eleven
thousand years ago has been weathered and eroded, riving the softly rounded undu-
lating surface of the uplands and broad river valleys such as the Kansas liver
Valley upon which Topeka is situated. In the Calhoun Bluff area this topsoil is
about three and one-half feet thick.
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The area to the north of the 7.ansas niver ia e::cellent for collecting rock
specimens of exotic types including gemstones of interest to the "rock hound' as
well as specimens for the amateur geologist. none of the More interesting types
are Lake Superior agate, jaspers, brain agate, sTdo!y quartz, rose quartz, and
bender! chert. Granites, odes, iron ores, native copper, quartzite, boulder
clays and other types may also he fount. The origin of these materials is from
lova and farther north, where the debris T'as scraped from their place of origin
and transported in the glaciers to this area and deposited.

Sands and gravels from the Kansas till have hknn eroded from the surface and dep-
osited in river valleys in sorted layers. The sands are of economic importance,
and we have several sand companies on the Kansas !liver at Topeka. The clay of
the 'lacier deposits north of Topeka are also of economic value in the ceramics in-
dustry. The very fertile soil of the Ir.ansas !liver Valley is due in treat part to
the deposits first brought here by the glaciers and transported then by rivers and
streams to the Kaw Valley.

The contours of the land where we live and the surface itself is due to the action
of the past pillion years, glaciation, deposition, then erosion, weathering and
redeposition.

Student Self Test

1. "hat happened to rocks in this area that are 113-200 million years old?

2. "hat has caused Topeka to have a wide variety of rocks in the surface layer of
soil?

3. Now did the "'lacier contribute to our-economy?

4. nich type of rocks deposited by the glaciAr is most commonly seen in Topeka?
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11. Students shall indicate that in Xansas more material is now being lost
through erosion than is gained through deposition.

12. Students shall indicate that rocks (other than glacial) deposited less
than 300 million years ago have eroded from fhawnee County.

13. Students shall correctly identify the origin of the red quartzite boulders
found in Topeka.

14. Students shall indicate that the soil was the most valuable material depo-
sited ley the Ir.ansas glacier.

Teacher Suggestions

This paper is designed as a general introduction to the geology of Calhoun Bluffs
and the surrounding countryside. It is also designed to encourage students to
appreciate the effects of the i(ansas glacier on this region.

In the Topeka area, the ftlacier pushed across the Kansas :river and up against
Burnett's ?found. cast of the mound, the ice pushed southward well beyond the area
now occupied by Forbes to the edge of the Wakarusa River Valley. West of Burnett's
'round, the Shunganunga Creek served as the southern boundary to the ice flow.

Throughout this area, the glacial drift varies from a few inches on some of the
larger hills to over 50 feet in some river valleys.

Answers - Student Self Test Questions

Q-1. What happened to rocks in this area that are 100-230 million years old?

A. Rocks of this ace have been eroded and no longer exist.

dote. follow this question with 'How old are the rock layers found in this
county?' (about 300 million years)
Are we now depositing or losing layers of rock?" (losing)

Q-2. What has caused Topeka to have a wide variety of rocks in the surface layer
of soil?

A. The glacier has deposited quartzite from Iowa, basalt from Canada, agates
from around Lake Superior, and rocks from a wide variety of other sources.

Q-3. flow did the glacier contribute to our economy?

A. Its primary contribution was a soil rich in minerals and with a good mixture
of gravel, sand, silt, and clay. The gemstones are too rare to be of
economic importance.

Q-4. Which type of rocks deposited by the glacier is most commonly seen in Topeka?

A. Red quartzite boulders dot yards and can be found in roct walls throughout
Topeka. One of the most impressive collections is the wall on the north side
of 'Mashburn University.
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WHAT IS A FOSSIL? FrIssils are traces cr remains of ancient plants or animals that
have been preserved in the earth's crust by natural means. To be called a fossil,
organisms must have been buried before man began keeping historical records. Fossil-
ization of an organism can occur only under conditions that are unfavorable to the
life of bacteria. For this reason animals that live in the sea are much more
commonly fossilized than those which live on land. Sea animals are more likely
to be buried by sediment which forms a protective covering and hinders decay and
oxidation.

There are 10 basic kinds of fossils found in the rocks of Calhoun Bluffs. This
paper will describe how to identify the fossils and describe the type of animal
or plant which probably left the fossil.

1. Brachiopods. Brachiopods are small
animals which live only in oceans. They
have two shells that are unequal in size and
shape. Modern brachiopods are often called
lamp shells because they look like the
lamps our ancestors used. They feed by suck-
ing water in one side of their body, filter-
ing out small plants and animals, and then
blowing the water out the other side. Brachiopods
were very common during the Pennsylvanian Period
and left many fossils.

Ped le Shell

To decide whether or not the foesil is a Shell
brachiopod, examine both shells to see if one
(the pedicle) is larger than the other (the brachial.)

The pictures below and on the neXt page illustrate several common brachiopods of
the Pennsylvanian Age:

side top (pedicle)

Neos!irifer (3 views)

hinge end
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Wellerella 2 views x 5
Pedicle and Front views

,tiA

7 ,

Composite, x 1
Brachial view

Lino Productus, x 1
Pedicle view

Derbyia, x 1

Hustedia, x 3
Pedicle view

Antiquatonia x
Pedicle view
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2. Pelecypods. Pelecypods are closely related to brachiopods, and have almost
replaced them in today's oceans. The pedicle and brachial shells of the pelecypods
are identical, but the right and left sides of each shell are not the same. They
are filter feeders who siphon water in one side, filter it, and eject it out the
other side as do the brachiopods. Fossils of the animals are rare in the
Pennsylvanian rocks. Only one shell of each pelecypod is shown below since the
other is identical:

Wilkingia x h
3eptimyllina x 1

Myaltna x 1
AvimLlompst x

3. Gastropods. Gastropods are commonly called snails. Their shells may be
spired, cone-shaped, o: even internal as in slugs. These animals feed by lick-
ing their food with a tongue equipped with tiny teeth. The tongue-teeth tear
off small pieces of material which can then be digested. Fossil.; of the gastro-
pods can usually be found with careful searching in the Pennsylvanian rocks.

Low-spired gastr-pod HIpselentomax 2
Msdiumspired gastropod

4. Ostracodes. Ostracodes are very small
animals with bean-shaped shells enclosing a
oegmented body with legs and antennae. They
shed their shells as they grew and contributed
fossils to maay of the Pennsylvanian rocks.
These animals probably fed on small green plants
called algae.

The picture of the ostracode ,ftehissite, has
been enlarged 100 times. Its real-life size
would be about 7 US6 in diameter.

Meekospira x 2
High- spired gastropod

Amphissites x 100
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5. Crinolds Crinoi4e were small animals with a crown attached to a more or less

flextble stew. The cro,in con6ists of a cup with Aittacbed arms and a small mouth
at the base of the arms. animal rem:i.fus s::tachd to rooks and other materials

with a hold fast, and is its 847113 to c:Iptere small,animals and plants that float
by. Its fossils are very common In limestone, but remains of the whole animal can
seldom be found. Stem fratment > are the meet commqn fossils of this animal.

Mouth and Stem
Surrounding Plates Fragment x 1.

x2

Armplates
x 1

A Typical Crinoid

6. Fusulinids. Fusulinids are single-celled animals which form small shells that
look like grains of wheat. Inside the shell are tiny chambers connected by holes.
The animal's body can flow back and forth through the holes, and long arms may be
extended beyond the body to capture algae and other single-celled animals. Fusulinids
were very common in some ancient rocks. They are called "index fossils" because
their presence can be nearly positive proof of the age of a rock. Fusulinids are
very important to gaologis.:s, for they can be brought to the surface by oil wells
and easily identified. Thus, layers of rock far beneath the surface can be connected
with similar layers undreds of miler; away.

Fusulinid, Fusulinid,
External View x 10 Cross section x 15

Limestone Containing

Fusulin%d Fossils x 2
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1. Echinoids. Sea urchins are ;;mall round animals which use spines to move and

70 protect themselves. The apintis ate connected to a skeleton of six-sided plates

,)'.tried just beneath the "skin." The splueL; at cicite common in the Pennsylvanian

rocks, and the plates may be found with efort and luck. Echinoids feed on small

inimals and plants which attach to exposed objects iA the ocean. Modern eehinoids

say be found In almost any ocean environment and at all but the greatest depths.

..-w*-7161-111mosim*

Echinoid Spine x 3
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Modern Enhiaoid Echinoid x 3

3. Eczoorocls are commonly called moss animals because their colonies look like
small clumbs of moss. Modern colonies are made up of tiny animals like those on
the next page. Each ?nimel occupies a ciny hole in the "apartment house" deposited
by the colony. Sever ?1 v&rieticA of fosidlized ectoproct colonies can be found in
the :'ennsylvanian
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Varieties of Fossilized Ectoproct Colonies x 2

9. Coral. Coral are relatives of jelly fish which make a hard external skeleton.
The coral has a mouth surrounded by tentacles equipped with stinging cells. The

coral.'s body extended down into the tubular body through small columns. Horn

coral are the most common corals found in Pennsylvanian rocks.

10. Plants. Remains of plants are common in the . 4
Horn

le Coral x 1Pennsylvanian rocks, but are very hard to identify.
In this area, layers of coal and sandstone both contain
small pieces of leaves and stems of long extinct plants.
However, these fossil remains are almost always too
fragmented to identify. Algae may also have left

fossils. These appear as thin mats of material which
give some limestones a banded appearance. Some of the Pennsylvanian plant fossils

are shown on the next page.
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Cordaite Leaf x 1/2

1) How are brachiopods and pelecypods different? How are they he same?

2) Which of the animals described above use tentacles to capture food? Which of

these animals are the suallest?

3) Which of the anirials described above would usually leave fossils that are less

than one-half an inch long?

4) Identify the three fossils shown below and describe how the animal viich left
them obtained its food.

x 5

5) Which of the fossils described in the paper did not eat animals or plants?
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7. Given a rap of Kansas, students shall be able to select the sections most
likely to contain coal.

15. Students shall be able to match the word -crinoie with a picture of one
of its plates.

16. Students shall be able to match a sketch of an ectoproct with a description
of its food gathering mechanism.

17. Students shall be able to select a brachiopod froTI a set of four sketches.

Teacher SurAstions

The purpose of this paper is to help students understand the survival mechanisms
used by modern relatives of Pennsylvanian fossils and to develop vocabulary appro-
priate for the field trip.

One vocabulary chan'e which should be noted--the phylum Bryozoa has been eliminated
in moot modern texts, and has been replacee by two new phyla--Ectoprocta and
Entoprocta. The latter leaves no fossil record in the Pennsylvanian rocks.

Appendix A contains large pictures of the fossils nost likely to he found in our
field trip. A short spell down" or ?ame-like drill with these pictures will help
students obtain maximum profit from their field trip.

Answers--Student Self Test

Q-1. How are barchiopods and pelecypods different? row are they the same?

A. Brachiopods have two shells (the brachial and pedicle) which are not identical.
Pelecypods have two shells which are identical, but neither shell is symmetri-
cal.

Both are alike in that they have two shells and are filter feeders.

(-2. Mich of the aninals described above use tentacles to capture food? Mich of
these aninals are the smallest?

A. Crinoids, ectoprocts, and coral all use tentacles to capture food. Of these,
the ectoprocts are the smallest aninals.

Q-3. Which of the animals described above would usually leave fossils that are less
than one-half an inch long?

A. Echinoids, ostracodes, fusulinids,.crinoidq, and ectoprocts will usually
leave fossils which are less than a half-inch lone.

.
,
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04. Identify the three fossils shown below and describe how the animal which
left them obtained its food.

A. A--Brachiopod obtains its food by filtering water sucked between its shells.

B-7Pctoprocts capture small aninals and plants with tentacles.

C-Fusulinids extend soft arras of material out of holes in the shell and
capture other organisms.

0-5. Which of the fossils described in the paper did not eat animals or plants?

A. The plant fossils. (This would be a good opportunity to point out that plants
probably made up over 00Z of the total weight of organisms, but left very few
retains. Soft bodied aninals, such as slugs, jelly fish, and worms, also
left very few fossils.
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Paper 0 rave a quick description of the area surrounding Calhoun Bluffs. Paper E
described the kinds of fossils most likely to he found in its rocks. This paper
describes those rocks and explains hot/ they were identified.

After reading this paper and doing the exercises assigned by your
should be able to a) diagram shale, limestone, and sandstone rock
plain how these layers were laid down c) figure out which layers
certain tynea of fossils: and d) explain how geologists correlate
one area to another.

The Description

teacher, you
layers: h)
of rock contain
rock layers from

Burin(' the Pennsylvanian, 27. -330 million years ago, this area of Oorth America
was covered with water. During these 60 million years (reember - the United States
was established about two hundred years ago) the water slowly changed back and
forth between shallow, brackish water to deeper salt water as the ocean advanced
and retreated. This slow changing back and forth from deep to shallow water laid
down the materials which make the alternating shale and limestone layers that form
Calhoun Bluffs today.

Starting with the oldest layers of rock (those at the bottom) and working up,
this paper will explain what each layer looks like, what made it, and what fossils
are found in it.

The lowest and oldest layer of the rocks exposed at Calhoun Bluffs is the Ervine
Creek Limestone. /ie can see only the upper few feet of this limestone, which must
have been formed under a deep ocean. Men exposed to weather, this limestone is
softer than many kinds and erodes in rounded layers. It contains many Fusulinids,
Ectoprocts,Brachiopods, and a few Gastropods.

The sea gradually retreated, and a delta region must have existed for many years
as the Calhoun Shale was deposited. This layer of shale received its name be-
cause a very good example is found at the Calhoun Bluffs area. livers running
through the delta left much siltstone and sandstone in old river channels found
throughout the Calhoun Shale. This layer has a few fossil Crinoids, Fusulinids,
Ectoprocts, and Ostracodes. Plant fossils may be found in its lower beds cf silt-
stone, and thin layers of coal can be found in upper levels.

The sea advanced over the old Delta, anJ the Hartford Limestone was formed. It
is a prominent white limestone that weathers brownish and contains Fusulinids,
alrae fossils, chambered sponge (found only in this layer), and almost every other
kind of fossil found at Calbeun Bluffs. horn corals can usually be found in the
lower level of this limestLde.

The sea retreated, and Iowa-Point Shale was formed in a delta. This is a thin
layer of shale that has some mica, sandstone and limestone in it. It contains
Crinoids, Sctoprocts, and Brachiopods.

The sea advanced again to make the next layer at Calhoun Bluffs. The Curzon
Limestone has two to four beds (each bed is slightly different) of bluish-gray
to brown, hard limestone. rusulinida are found in the lower beds with 3rachiopods
and rctoprocts in the middle and Osagia Algae occasionally found in the top beds.
Crinoids, Echinoid spines, Pelecypods, and Gastropods are found in all beds.

After the sea finally retreated, and the mud flats returned, the Jones Point Shale
was laid down. A few fossils are found in this layer, but the most interesting
thing to look for are its limestone nodules. These are little pieces of limestone
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which, when broken, show snail crystals of calcite. This layer is about five feet
thick in the Calhoun Ylluffs cut.

Sheldon Limestone was then ford.ed below the sea. It is a light pray to white
limestone that is fine grained and weathers yellowish to gray. Its shape is
smooth and rounded, which is not 111e the sharp angles of the Curzon Limestone.
This bed contains fossil alr,ae, Crinoids, ctoprocts, Echinoid Spines, Brachiopods,
and Gastropods, with a few Fusulinids.

Once ar!ain, the ocean retreated, and this tine the Turner Creek Shale was formed.
This layer contains some claystone, siltstone, and limestone beds in it, as well
.as the shale from which it gets its nae. It has Crinoid, Pelecypod, Brachiopod,
and occasionally, Ostracode fossils.

The next layer is a thin layer of. DuBois Limestone, which is a dark blue to green
stone when fresh, but it also weathers to a brown color. This layer contains
about every type of fossil found at Calhoun Bluffs.

The 11.^,hest rock layer la this area is the nolt Shale layer. It is a bluish-gray
to black shale about 291 million years old. It contains fossilized Brachiopods,
:ctoprocts, and Pelecypods.

The top soil on top of Nlhoun Bluffs is less than one million years old. It

contains pieces of rocks, such as granite and quartzite, brought down by the Kansas
"lacier.

The rock layers between one and 2!710 million years are gone from this part
of Zanses. They were renovee by the glaciers, by erosion from rivers and wind,
and some may have never been deposited.

Student Self Test

1. Mat conditions lead to the formation of shale?

2. Mat conditions lead to the formation of limestone?

3. nich layer is the thickest in Calhoun Bluffs?

4. Fill in the work sheet for pa'es D-4 and D-5 provided by your teacher. Which
layers have fossils found in no other layers in Calhoun Bluffs? Which layers
have c rich assortment of almost every kind of fossil?

5. Describe in your own words the procedure used to decide if Calhoun Shale
and Uartford Limestone are found in another area, such as Emporia, Kansas or
Lincoln lebrasha.
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This diagram shows the members of the Topeka Formation and Calhoun Formations
as you would see them when stopping at the road cut through the Calhoun Bluffs
east of Topeka.
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6. Given a map of Kansas clivided into five sections, students shall be able
to select the sections most likely to contain coal.

12. Students shall indicate that rocks (other than !!lacial) deposited less than
290 million years ago have eroded from Shawnee County.

le. Students shall select the type of habitat responsible for depositing the
material in limestone rocks.

19. Students shall select the habitat responsible for depositing the material
in shale rocks.

20. Given an unlabeled cross-sectional sketch of an area similar to Calhoun
Bluffs, students shall be able to identify the limestone layer.

21. Given the setch described above, students shall be able to identify the
shale layer.

22. Given four separate cross sections of roc ?: layers which can be correlated,
students shall be able to select the oldest and youngest layers of rock.

Teacher Suggestions

Duplicate papers F-7 and F-3 and have the students fill in the sketches and note
the fossils they should expect to find in each layer. If students bring these
papers on the field trip, they will help direct attention to unique fossils found
in the various layers.

Following this exercise, use the Transparencies found in Appendix B in the
following manner:

Show Transparency 1 and point out that sequences 1 and 4 belong to two rock out-
crops found 100 km apart, and rot necessarily at the relative elevations shown.
Explain that they are to make a geologic correlatijn of these two outcrops from
the information presented in the visual. Their goal will be to determine if the
layered rocks in the two outcrops belong to the same sequence of deposition. Have
your students identify each rock type by name, using the key at the lower left.

suggested Questions and Possible Answers

1. Pllich bed in sequence I is the youngest? Why? (Conglomerate.

disturbed sequence, the youngest rock is at the top.)

2. Which bed in sequence I is the oldest. Why? (Gray limestone.
turbed sequence, the oldest rock is at the bottom.)

3. Which bed in sequence IV is the oldest? Which is the youngest?
is limestone with fossils. The youngest is red shale.)

In an un-

In an undis -

(The oldest
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Cir....le the fossils and sketch the rock layers described as you read the paper but
Calhoun Bluffs. The Calhoun Shale is done for you to use as an example, since
its sketch is pretty complicated.

Rock Siclitc.h

Top Soil

Holt Shale

Fossils and Other.

Brachiopods, Ccstropods,
relnypods, Echinoids,
Ostracodes. Pusulinids,
Crinoids, Dryozcans, Coral
Other

Brachiopods, Castropods,
Pelecypcds, Echinoids,
Ostracoden. Fusulinids,
Criaoids, Bryozoans, Coral

Others

DuBois 74imestone Brachiopods, Gastropods,
Pelecypods, Echinoids,
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Crinirlds, aryozoans, Coral

Other

Turner Creek Brachiopods, (.astropods,
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Others._
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Ostracodes, Fusulinids,
Crinoids, Bryozosns, Coral
Other__

Jones Point Brachiopods, Gnstropois,
Shale Pelecypods, Echinoids,

Ostracodes, rusulinids,
Crinoldz, Bryozonns, Coral
Others

61111111MIMMINM...101.11111

Curzon Brachiopods, Gastropods,
Limestone Pclecypods, Echinoids,

Otracndes, Fusulinids,
CrinoiCs, Dryozoans, Coral
Cther
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4. Do sequences I and IV have any layers in common? (No.)

5. Can you correlate, or match, Vie two sequences from what you now know? (0o.)

Place Page 2 ono Pase 1. Sequences 2 and 3, although located between 1 and 4, are
again not necessarily shown at their proper elevations. You might stress to your
students that they must consider the elevations of the four sequences to be flex-
ible (the sequences nay have been shifted or even bent or warped, for example)
in order to correlate them through beds common to several sequences.

1. Uhich is
youngest

2. Uhich is
youngest

Suggested Questions and Possible Answers

the youngest rock in sequence 2? Which is the oldest? (The
is gray limestone. The oldest is limestone with fossils.)

the youngest rock in sequence 3? Which is the oldest? (The
is conglomeratrl. The oldest is chalk.)

3. Mat rocks do sequences 1 and 2 have in common? (Gray limestone.)

4. ghat rocks do sequences 1 and 3 have in common? (Both contain gray limestone
overlain by conglomerate.)

5. tlhat rocks do sequences 2 and 4 have in common? (Sequence 2 contains all the
layers found ii. sequence 4 in exactly the same order. However, sequence
2 contains one layer more Clan sequenc- 4.1

6. That rocks do sequences 3 and 4 have in common?
by red shale.)

7. That rocks do sequences 2 and 3 have in :common?
chalk, red shale, and gray limestone.)

(Both contain chalk overlain

Both contain the series

B. now can you use the beds common to sequences 2 and 3 to correlate sequences
1 and 4? (Since sequences 1 and 3 both contain pray limestone overlain by
by conglomerate, they can be correlated directly. sequences 2 and 4 can be
correlated because in both of then limestone with fossils, green sandstone,
dolomite, chalk, and red shale occur in exactly the same order. Sequences
2 and 3 can be correlated from their cmmon sequence of chalk overlain by
red shale and 'ray limestone. This process now makes it possible finally to
correlate sequence 1 with sequence 4, even though no one rock layer is common
to both. (Students may arrive at this correlation through a different series
of steps. An alternate procedure, for example, is to note that chalk over-
lain by red shale is cornon to and relates sequences 2, 3, and 4. When 3 and
1 are correlated through their common layers, it becomes possible to corre-
late 1 and 4.)

9. repining with the oldest, list the rocks in the order of their formation.
(Limestone with fossils, green sandstone, dolomite, chalk, ree. shale, pray
limestone, conglomerate, gray sandstone, pray shale, red sandstone, and
conslonerate.

TTenove papa 1 and 2. Show page 3. rave students check their answers to the
previous series of questions. You nay wish to discuss areas of difficulty with
then at this time, contrasting the method of correlation used here with that
actucily used by geologists. Unlike the students, the geologist in the field
will be friars of the relative vertical locations of two or more similar beds of
rock in different outcrops. Unfortunately, however, the field geologist does not
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usually encounter the ideal situation shorn in this visual. Here the beds have
not been disturbed or deformed since the rocks were formed, and they continue
without interruption for sone distance. In nature, layers of rock may gradually
thin out and disappear, or they my simply be missing. For example, the sane
deposit of shale may overlie sandstone and limestone at one spot and only lime-
stone at another, perhaps because the sandstone at the second place was removed
by erosion or was not part of the original sequence of deposition.

Answers - Student Self Test Questions

Q-1. What conditions lead to the formation of shale?

A. A shallow, brackish swamp or lake.

Q-2. Mat conditions lead to the formation of limestone?

A. A deep ocean.

Q-3. !Mich layer is the thickest in Calhoun Bluffs?

A. Calhoun shale is by far the thickest menber in the series. It is about
50 feet thick where we will be working.

Q-4. Fill in the -York sheet for pafTs D-4 and D-5 proVided by your teacher.
Mich layers have fossils found in no other layers in Calhoun Bluffs?
Which layers have a rich assortment of almost every kind of fossil?

A. Calhoun shale has plant fossils found in none of the other layers..
Hartford limestone contains chambered sponge (and Horned Coral is
almost never found elsewhere.) Curzon Limestone, Sheldon Limestone,
and DuBois Limestone contain nearly all types of the fossils which can
be found at Calhoun Bluffs (with the exception of the two listed above.)

Q-5. Describe in your own words the procedure used to decide if Calhoun Shale
and Hartford Limestone are found in another area, such as .emporia, Kansas
or Lincoln, Ne+raska.

A. Students should have a good creep of these points.

1) Each rock layer in the section is carefully examined and measured.
2) The physical descriptions of the rocks are made, and fossils contained

in it are noted.
3) Geologists then atterpt to align the sections so that rock layers

with similiar characteristics occur in identical sequences.
I, If the alignment can not be made, then sections closer together must

be examined to determine layers which may have been removed by erosion or
never deposited over the distance between the two original sections.
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Geology helped determine Topeka's location. The original settlers chose Topeka
for their home for three reasons: the Kansas River (at that time) could be
used to ship supplies to and from the east; the Kansas River Valley is one of the
most fertile valleys in the nation; and the river had low banks and was easily
crossed near Topeka. This created a natural flow of wagon traffic toward Topeka.

All of these conditions were created through geological events happening long
before man arrived in Kansas. The wide, deep river channel was cut, in part,
by water rushing east from glaciers melting thousands of years ago. The fertile
valley soil was produced by erosion of soil and rock in Western Kansas and Ly
material left from glaciers. The low river banks near Topeka were caused by
a hard layer of rock which could not be cut deeply. Thisrock lays beneath the
river bed and causes the river to widen, rather than deepen near Topeka.

The activities of the glaciers still influence building activities near Topeka.
Homes with basements will cost much more to build if their owner chooses a hill
of glacial debris for his homesite. Boulders the size of a room may lie just
beneath the soil in some areas of Topeka. A road builder nearly destroyed his
business when one highway was being built near Topeka. He had not seen that he
would be required to build much of the road through hills of glacial debris that
could not be blasted apart and were made of giant boulders packed in gravel and
hard clays. The price he had bid to build the highway did not cover his costs.

The limestone layers beneath our county also have a strong influence on the building
industry. To easily build basements and to lay sewer lines deep enough to avoid
freezing, the upper rock layers must be at least 12 feet below the surface of the
soil. Many hillsides within Topeka lie vacant because builders were unable to
economically construct homes on the property they purchased.

Limestone also helps builders. Its hard, white surface can be 7een in homes,
fences, and retaining walls throughout our area. Limestone has even helped to
create most of the hills throughout our county. Long ago, when streams were
cutting their valleys, layers of particularly hard limestone were encountered.
The rivers often cut around, rather than through, these harder layers. Hills
were formed beneath the protective limestone as the water cut away surrounding
rocks and soils.

Clay produced from the shale layers in our rocks is also important to Topekans.
The clay once supplied the material for a very large brick industry. Ceramics,

pottery, and some bricks are still made using the clay exposed throughout our
county.

The same clay that was so useful for brick production hurts thousands of home
owners throughout the county each year. Homes built in heavy clay layers will
have continual problems with basement flooding, as the clay expands and contracts
around the foundation of their home. The clay often conducts water to the edge
of the basement and may form a water jacket around the basement after each prolonged
rain.

Septic tanks of homes built on heavy clay will not work as intended. The clay
does not allow the water to move down and through the soil. Instead, the sewage
water creates soft spots and open, polluted puddles of water in low areas near
the home. This problem is particularly bad in suburbs built north of the Kansas
River.
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Coal from the Nodaway coal bed was used to heat the homes of Topekans during
the 19th century, but no mining activity has been reported since 1927. Strip

pits and shaft mines were used in what is now called Gage Park and along
Shunganunga Creek in the southwestern corner.of Topeka. The large water fowl

area in the park covers one of the largest shaft mines in the county. The coal

was from a high quality bituminous bed of about one foot in thickness.

Sand and gravel is produced from the sandy soil along the Kansas River and from
severel quarries south of the river. The sand and gravel is used for building,

paving, and roadfill. Mont of this material was brought to Topeka by the Kansas

glacier.

Finally, geology of this area has supplied a rewarding hobby to hundreds of rock
hunters. Agates and other beautiful rocks can be found among the glacial till

in our county. Those interested in this hobby have formed a large and thriving
organization of rock hounds.

STUDENT SELF -TEST

1) How have glaciers affected man's activities in our county?

2) Row can limestone layers hurt our building industry? Row can they help it?

3) List one useful and one harmful property of shale.

4) The Nodaway coal bed was found near the surface in western Topeka. You have

studied the rocks exposed east of Topeka. Would you expect to find the
Nodaway coal beneath the Calhoun Bluffs rocks, or eroded from their surface?
Why?
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Topics and Concepts

Students shall be able to select the areas of Kansas
most likely to contain coal in rock layers near the
surface.

Students shall indicate that more material is now being
lost through erosion than is gained through deposition
in Kansas.

Given a cross-sectional sketch of a cliff, students shall
be able to select the bed of rocks best suited for building
material.

Given a set of four descriptions of the upper 10 feet
of soil and rock, students shall be able to pick the
conditions most likely to cause two specific problems
with home construction.

Teacher Suggestions

This paper serves only as a very quick overview of the relationship between
geology and urban planning. Should you wish to go into more depth, the
environmental education project has two excellent sources - "A Pilot Study
of Land Use Planning and Environmental Geology" published by the State
Geological Survey of Kansas; and "Environmental Planning and Geology" by the
U.S.Department of Housing and Urban Development.
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Q-1. How have glaciers affected man's activities in our county?
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A. Glaciers have deposited large boulders beneath the surface of much of
the county, have left behind sand and gravel important to the building
industry, and have left much of the high quality farming soil in the
county.

Q-2. How can limestone layers hurt our building industry? How can they help it?

A. Limestone beds too near the surface can make the cost of building basements
and laying water lines prohibitively expensive. People who buy undeveloped
plots of land with the intention of building homes frequently get caught
by this problem, and students should be aware of its existence.

They help the building industry directly as limestone "bricks" for many
buildings and landscape purposes and, when processed, as a key ingredient
in cement.

Q-3. List one useful and one harmful property of shale.

A. Shale is useful as the main ingredient in making bricks. It also breaks
down to form soil, and provides a good cushion between home foundations and
solid limestone layers.

Its main disadvantage is that it forms clay, which provides a poor support
for dry and unreinforced basements. Clay shrinks and swells to such an
extent that concrete beck walls or poorly built walls will crack. Then,

water will seep through the cracks to create a damp basement.

Q-4. The Uodaway coal bed was found near the surface in western Topeka. You
have studied the rocks exposed east of Topeka. tlould you expect to find

the Hodaway coal beneath the Calhoun Bluffs rocks, or eroded from their
surface? Uhy?

A. Hodaway coal lies about 40 feet above Holt Shale, the top member of the
Calhoun Bluff sequence. Coal Creek Limestone (4041feet) lies above the
Holt Shale, and Severy Shale (30-50 feet) lies above the Limestone.
The Hodaway coal bed lies in the upper portion of the Severy Shale.

Students should have been able to predict that the coal has eroded from
the Calhoun Bluff surface since it is mined near the land's surface
west of the Bluffs. Since the rock layers slope down to the west,
surface layers to the east are almost always beneath those to the west.

Use this opportunity to re-emphasize that almost all exposed surfaces
loose more material than they gain, and that millions of pounds of coal
and oil have been lost as rocks have eroded over the past hundreds of
millions of years. More rocks will probably not be deposited in Kansas
until its elevation has been lowered by 1000 feet.
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The Field Trip

Topics and Concepts

Behavioral ,A.J.wrtvoa A - 25 will all be reviewed during the trip. In addition,
the ojectives below will bp int.roduced and taught.

26. Given a sketch of rock layers on one side of a slump, students shall be
able to select the best explanation of the cause.

27.-
29. Students shall correctly identify labled specimens of limestone, shale

and Echinoid fossils.

Using Field Trip Forms

"Request to Principal for Field Trip" form

Three copies of this form must be submitted for each field trip. They should
be submitted as early as possible and at least one week prior to the trip. You
may use the form on page U-2 in either of two ways: duplicate it the proper
number of times, fill in the required information, and turn in to your principal;
or obtain the proper number of request forms from your principal and transfer
this information to it.

Please invite your principals to attend this trip with you. It will provide
them a much better picture of the value of field trips than could be conveyed
in any number of words.

"Parental Permission' forms

Duplicate page 11-3, and strongly urge your students to have their parents read
and sign these sheets. They are quite important to the continued success of
this project and in establishing some communication from you to the parents. We
need the volunteers that are occasionally picked up with this form, and the
community should be aware of what the project and its teachers are doing with
their students. Ue also need the emergency phone numbers in case a student
should be hurt.

Have the class fill out the first three blank lines before sending the forms
home. Please bring the forms with you when boarding the bus.

Geology Work Sheet

Duplicate one copy of this form (pages 11-5 and N-6) for each student if you
wish to have it used on the field trip. Notify the project of your intention
to use, or not use, this work sheet at least one day prior to the trip.



Hodule: 2

THE TOPEKA PUBLIC SCHOOLS
REQUEST TO PRINCIPAL FOR FIELD TRIP

Secondary Schools

Community resources are valuable aids to the instructional program. Careful
planning and proper follow-up are necessary in order to make the trip most
worthwhile. This form should be properly completed in TRIPLICATE and signed by
the teacher and principal. The original copy is filed in the principal's
office. The principal shall send duplicates to the office of instruction and
departmental supervisor.

Teacher
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School Department Science Subject and Class

Date of Trip Leave Return Number of Pupils

Description of Trip The class will travel to the Calhoun Bluffs north of

Topeka on Hi hwa 24 for a three-hour field tri. The tri will have one

trained adult uide for every ei ht students.

Objectives of the Trip To relate concepts developed the pre -trip

stud of eolo to the suirounding_ environment of Shawnee Count

The trip will include fossil hunting, rock identification and rock column

analysis.

Means of Transportation Environmental Education bus.

Required Student Cost none

Teacher Signature Date

1W w: Ernmememsemmaimmannwass mommommessur sossmnsain

I approve the above request and accept the responsibility for the field trip
as stated in the guidelines on the reverse side.

Principal's Signature Date



Uodule: 2

The Topeka Public and Parochial Schools

Unified School District No. 501

Environmental Education Demonstration Project

Phone: 357-0351, Extension 28

Teacher
Paper H
Page 3

The school science students in class

will be participating in a three-hour field trip to Calhoun Bluffs on .

Transportation and volunteer leaders for the trip will be supplied by the

Outdoor Environmental Education Project. Students.should wear durable, washable

clothing and stout shoes.

If you give permission to take this trip, please answer

the following questions, and give your signature below.

Emergency Information:

Home Phone

Alternate Phone

Doctor's Name

Signature of Parent

Doctor's Phone

The Outdoor Environmental Education Project takes students from all over Topeka

on many different kinds of field trips. If you would be interested in serving

as a volunteer to lead students on any of our trips, please indicate your

interests below. You would be trained for any trip before being put in charge

of a small group of students. You are also welcome to visit any trip if you

so desire.

With training, I could help lead a field trip. 0 Yes E] No

I uould like to work with: Sixth Graders 0 Junior High E]

Senior High 0

I would like to help on these types of trips:

Nuseums0 Woodlands 0

Geology Industry C=")

Nature Study (Sixth GradeE3

Laboratories :3

Name

Address



Module: 2

Planning for the Substitute

Teacher
Paper U
Page 4

The substitute provided by our project is able to present Papers D, E, F, and G.
Provide the substitute with lesson plans for each class which would allow her
to present meaningful and interesting material.

Notify both the substitute and the students of the various discipline tools
at her disposal, for many classes prefer to harass rather than learn from
a substitute.

Pre-trip Lecture Suggestions

1. Remind students where they will meet the bus and the time for departure and
return to the school.

2. Students will be climbing up and down steep slopes with much shale for two
hours. They should wear durable pants and comfortable old walking shoes.

3. Eat a nutritious breakfast and (in case of afternoon trips) lunch. Students
with inadequate meals tire out quickly, and grumbling stomachs provide strong
competition for constructive learning.

4. Behavior during the trip: a) Groups may be assigned or selected at random
by the staff. b) The trip is an intensive learning experience, so come
prepared to work and learn. c) No horseplay is allowed. The rocks and
steep slopes are too dangerous to allow inattentive behavior. The guides
are under strict orders to terminate the trip after issuing one warning.
Students will not be allowed to endanger themselves or others.

Field Trip Time Line

The trip requires a full three hours to reach every objective. If less than
that time is available, portions of the trip will be trimmed from the agenda.

Travel to Calhoun Bluffs and disembarking time 30 minutes
Tour of the area 2 hours
Travel to the school and disembarking time 30 minutes
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GEOLOIR WORK SHUT

Site A.

1) What layers are you working in?

2) Circle the fossils you find in these layers.

Brachiopods, Gastropods, Pelecypods,

Echinoids, FUsulinids, Crinoids, Bryozoans,
.

ois Limestone Coral Other

Turner Creek Shale

Sheldon Limestone

Top Soil

-Holt Shale
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11..
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Curzon Limestone

Iowa Point Shale

Hartford Limestone

Calhoun Shale

Site B
IIIgst layers arc you working in?

11=111111

2)Circlo the fossils you find in these layers.

Brachiopods, Gastropods, Pelecypods,

Echinoids, Fusulinids, Crinoils, BryozoarAa,

Coral Other
AM,

Site C

Identity samples of rocks or minerals in this
area. Indicate how each rock was wade and why
you were able to find it in this area.

Basalt

Calcite.

Coal

Hematite

Limestone

Limonite

Quartz

Ervine Creek
Limestone Quartzite

Sandstone

Shale

M..I16m1IIMIIIP666#.#...#.es.##########.#####.1I



Geology Work Cheet

S.ite D

Examine the rock layers of the hill in front of you. In the coi= below, indicate

NUch layers are shale, sandstone, or limestone, and how thick each layer is.

Site E
Asyou move up the hill that you just sketched,
check to see if your guesses about the types of .
rocks were correct.

Do you see any evidence that rocks in this
area have changed position from their original
level beds? List your evidence and suggest
two poasible causes.

1

Circle the kinds of fossils you found in
this area.

Brachiopods, Gastropods, Pelecypods,

Echinoids, Fusulinids, Crinoids,

Bryozoans, Coral

Other

Top
Soil
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